Class VI UIC Area of Review and Corrective Action
This submission is for:

Project ID:  R05-OH-0002

Project Name: Lorain Carbon Zero Solutions

Current Project Phase:  Pre-Injection Prior to Construction

Overview

Simulator Used for AoR delineation modeling: Other

Other Simulator: TOUGH3

Version Used: 2.0

Simulator Description/Documentation: https://gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AocRModeling-12-
22-2021-1157/TOUGH3 Users_Guide.pdf

Total Simulation Time From Start of Injection: 100 yrs

Additional AoR Delineation Information: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-
12-22-2021-1157/Additional--AOR--Delineation--Information--NA.docx

Model Domain
Coordinate System: UTM
Horizontal Datum: NAD27
Coordinate System Units: m
Vertical Datum: Ground Surface
Describe Vertical Datum: Depths are in meters below surface
Zone: State Plane of Ohio North
Mesh Type: Hexahedral Cartesian
Domain Size in Global Units Specified Above
Hexahedral Cartesian
Domain Coordinates File: https:/gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-
1157/AoRModeling_DomainCoordTemplate.xlsx

Angle of Inclination in X Direction: 0 Dips in the Direction of: increasing x

Angle of Inclination in Y Direction: 0 Dips in the Direction of: increasing y
Grid Size

Number of Nodesin x:0 y:0 z:15
Grid Spacing: Variable
Grid File Format: ASCII file containing vertices and elements

Grid File Description: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AcRModeling-12-22-2021-
1157/MESH

Grid Data File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Grid-
-Data--Flle--NA.docx
Faults Modeled: No

Caprock Modeled: Yes

Image File(s) for Model Domain Grid: https:/gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AcRModeling-12-
22-2021-1157/Image--File--s--for--Model--Domain--Grid.pdf

Model Domain Comments: The Grid Size (Number of Nodes) = the x and y are variable (unstructured grid). "0" just inserted as placeholder. For Grid Data File, please refer to

the file uploaded on Boundary Conditions, called "INFILE"

Processes Modeled by Simulator
Reservoir Conditions:

Supercritical CO2 Conditions

Phases Modeled:

Aqueous Supercritical CO2 Precipitated Salt
Aqueous Phase:

Phase Compressibility: Compressible


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/TOUGH3_Users_Guide.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/TOUGH3_Users_Guide.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Additional--AOR--Delineation--Information--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Additional--AOR--Delineation--Information--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/AoRModeling_DomainCoordTemplate.xlsx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/AoRModeling_DomainCoordTemplate.xlsx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/MESH
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/MESH
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Grid--Data--FIle--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Grid--Data--FIle--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--File--s--for--Model--Domain--Grid.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--File--s--for--Model--Domain--Grid.pdf

Compressibility Value: 0 1/Pa
Phase Composition: Compositional
Aqueous Phase Components:
CO2 Water Salt
Supercritical CO2 Phase:
Phase Compressibility: Compressible
Phase Composition: Compositional
Supercritical CO2 Phase Components:
Cco2
Equation of State Description Including Reference: ECO2M Equation of State (EOS)
File with EOS Reference or Documentation: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AoRModeling-12-22-2021-1157/TOUGH2-ECO2M_Users_Guide.pdf

Multifluid Flow Processes:

Advection Dispersion Buoyancy

Non-wetting Fluid Trapping Mixed Wettability Pore Compressibility
Thermal Conditions: Non-Isothermal

File Describing Thermal Conductivity Function including Parameters: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-

PreConstruction/AocRModeling-12-22-2021-1157/Thermal--Conductivity--Funcation--including--Parameters--NA.docx

Heat Transport Processes:
Advection Diffusion Conduction
Geochemistry Modeled: No
Geomechanical/Structural Deformations Modeled: No
Modeled Processes Comments: The compressibility is dynamic based on pressure and temperature etc. and calculated internally by TOUGH3. see "Infile" uploaded to Grid

Data File on the Model Domain for File Describing Thermal Conducitity Function Including Parameters

Rock Properties and Constitutive Relationships
Porosity/Permeability Model
Single Porosity
Porosity Distribution: Heterogeneous
Spatially Variable Porosity File: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-12-22-

2021-1157/Spatially--Variable--Porosity--File--NA.docx
File Describing how Porosity was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

Image Files for Porosity Distributions: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AocRModeling-12-22-2021-1157/Image--Files--for--Porosity--and--Permeability--Distributions.pdf

Permeability Distribution: Heterogeneous

Spatially Variable Permeability File: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AocRModeling-
12-22-2021-1157/Spatially--Variable--Permeability--File--NA.docx m**2

File Describing how Permeability was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/How--Permeability--was--Determined--NA.docx

Image Files for Permeability Distributions: https://gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AocRModeling-12-22-2021-1157/Image--Files--for--Permeability--Distributions--NA.docx

Number of Rock Types Modeled: 8
Description of Rock Type Selection and Assignment: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-

PreConstruction/AocRModeling-12-22-2021-1157/Description--of--Rock--Type--Selection--and--Assignment--NA.docx

Rock Type Distribution Data File: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-
12-22-2021-1157/Tablel--rock--properties.xlsx

Image Files for Rock Type Distribution: https://gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Rock--Type--Distribution--NA.docx

Rock Type #1
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value

Compressibility Value: 0 1/Pa


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/TOUGH2-ECO2M_Users_Guide.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/TOUGH2-ECO2M_Users_Guide.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Thermal--Conductivity--Funcation--including--Parameters--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Thermal--Conductivity--Funcation--including--Parameters--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Spatially--Variable--Porosity--File--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Spatially--Variable--Porosity--File--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/File--describing--how--porosity--and--permeability--was--determined.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/File--describing--how--porosity--and--permeability--was--determined.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Porosity--and--Permeability--Distributions.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Porosity--and--Permeability--Distributions.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Spatially--Variable--Permeability--File--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Spatially--Variable--Permeability--File--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/How--Permeability--was--Determined--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/How--Permeability--was--Determined--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Permeability--Distributions--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Permeability--Distributions--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Description--of--Rock--Type--Selection--and--Assignment--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Description--of--Rock--Type--Selection--and--Assignment--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Table1--rock--properties.xlsx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Table1--rock--properties.xlsx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Rock--Type--Distribution--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Image--Files--for--Rock--Type--Distribution--NA.docx

Constitutive Relationships

Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form

File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--1--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--1--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Porosity and Permeability Reduction Due to Salt Precipitation

File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AocRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--1--NA.docx

File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--1--NA.docx

Rock Type #2
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships

Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form

File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--2--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AocRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--2--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Porosity and Permeability Reduction Due to Salt Precipitation

File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AocRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--2--NA.docx

File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--2--NA.docx

Rock Type #3
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships
Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--

Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--3--NA.docx



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--1--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--2--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--3--NA.docx

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form
File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--3--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--3--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Porosity and Permeability Reduction Due to Salt Precipitation

File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--3--NA.docx

Rock Type #4
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships
Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--4--NA.docx

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form
File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--4--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--4--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Porosity and Permeability Reduction Due to Salt Precipitation

File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--4--NA.docx

Rock Type #5
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships
Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--5--NA.docx

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form
File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--5--NA.docx



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--3--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--4--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--5--NA.docx

Hysteresis other than non-wetting fluid trapping: No

Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--5--NA.docx

Hysteresis other than non-wetting fluid trapping: No

Porosity and Permeability Reduction Due to Salt Precipitation
File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AocRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--5--NA.docx
File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--5--NA.docx

Rock Type #6
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships
Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--

Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--6--NA.docx

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form
File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--6--NA.docx

Hysteresis other than non-wetting fluid trapping: No

Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AocRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--6--NA.docx

Hysteresis other than non-wetting fluid trapping: No

Porosity and Permeability Reduction Due to Salt Precipitation
File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AocRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--6--NA.docx
File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--6--NA.docx

Rock Type #7
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships
Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--

Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--7--NA.docx

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form
File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--7--NA.docx

Hysteresis other than non-wetting fluid trapping: No

Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--7--NA.docx

Hysteresis other than non-wetting fluid trapping: No


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--5--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--6--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--7--NA.docx

Porosity and Permeability Reduction Due to Salt Precipitation

File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--7--NA.docx

Rock Type #8
Rock Compressibility: Bulk
Rock Compressibility Distribution: Single Value
Compressibility Value: 0 1/Pa
Constitutive Relationships

Aqueous Saturation vs. Capillary Pressure: Functional Form

File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure:

Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--8--NA.docx

Aqueous Trapped Gas Modeled: No
Hysteresis other than non-wetting fluid trapping: No
Aqueous Relative Permeability: Functional Form

File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--8--NA.docx

Hysteresis other than non-wetting fluid trapping: No

Gas Relative Permeability: Functional Form

File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-
0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--8--NA.docx

Hysteresis other than non-wetting fluid trapping: No
Porosity and Permeability Reduction Due to Salt Precipitation

File Describing Function for Porosity Reduction Due to Salt Precipitation: https:/gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-

File Describing Function for Permeability Reduction Due to Salt Precipitation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-

OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--8--NA.docx

Rock Properties Comments: For Spatially Variable Porosity File, please refer to the table uploaded on Rock Type Distribution Data File For Spatially Variable Permeability File,
please refer to the table uploaded on Rock Type Distribution Data File For File Describing how permeability was determined and assigned to Numerical Model, please refer to
the document uploaded on For File Describing how porosity was determined and assigned to Numerical Mode For Image Files for Permeability Distributions, please refer to the
document uploaded on Image Files for Porosity Distrubtions. For Distribution of Rock Type Selection and Assignment, please refer to the document uploaded on For File
Describing how porosity was determined and assigned to Numerical Mode For Image Files for Rock Type Distribution, please refer to document uploaded on Image Files for
Porosity Distrubtions. Rock Compressibility Value 0.000000001 For Rock Properties assciated with each rock type, please refer to the table uploaded on Rock Type

Distribution Data File Porosity and Permeability Reduction due to Salt Precipitation - See Equation of State (EOS) ECO2M Manual

Boundary Conditions
Attach Boundary Conditions Description File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AoRModeling-12-22-2021-1157/INFILE

Initial Conditions
Initial Phases in Domain:  Aqueous
Initial Aqueous Pressure: Varying with Depth, Temperature, and Salinity
Initial Aqueous Pressure: 11600000 Pa at Reference Elevation: 75 m
Initial Temperature: Varying with Depth
Initial Temperature: 36.7 C at Reference Elevation: 1228 m Gradient: 0.025 deg C/m
Initial Salinity: Spatially Constant

Initial Salinity: 50000 mg/L

Operational Information
Number of Injection Wells: 1

Injection Well #1


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--7--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Saturation--vs.--Capllary--Pressure--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Aqueous--Relative--Permeability--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Functional--Form--Used--for--Gas--Relative--Permeability--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Porosity--Reduction--Due--to--Salt--Precipitation--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Function--for--Permeability--Reduction--Due--to--Salt--Precipitation--8--NA.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/INFILE
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/INFILE

Well Direction: Directional

Well Trajectory File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-12-22-
2021-1157/Appendix--5-2--Republic--L orain--Directional--Plan.pdf

Wellbore Diameter: Constant
Wellbore Diameter: 6.25 in
Well Screen Interval Provided as: Single Interval
Elevation of Top of Screened Interval: 5000 Elevation of Bottom of Screened Interval: 6500 ft
Mass Rate of Injection: 120000 MMT/yr
Total Mass of Injection: 3600000 MMT
Fracture Gradient: 0.65 psi/ft

Maximum Injection Pressure: 19.1 MPa Elevation Corresponding to Pressure: 1442.5 m

Description of How Fracture Gradient and Maximum Injection Pressure were Determined File:

Eracture--Gradient--and--Maximum--Injection--Pressure.pdf

Composition of Injectate: Pure CO2
Injection Schedule Provided as: Single Injection Period
Injection Start Date: 1/1/2026 Stop Date: 12/31/2055
Number of Production/Withdrawal Wells: 0
Operational Information Comments: 1 directional (HZ) injection well (481 nodes, X=1, Y=481), constant wellbore diameter Fracture gradient: 0.65 psi/ft or 14.7 kPa/m based on
literature review Maximum injection pressure: the elevation of the reservoir top (top of MtSimon) was reviewed over the area above the injection well and the minimum depth of
the reservoir top was used to calculation the MOP MOP= 1442.5 m BGL x 14.7 kPa/m x 90% safety factor = 19.0 MPa. 0 production well Injection start date and end is based

on the assumption of the permitting and drilling schedule. The permit will be the start date and include 30 years.

Model Output/Results

Provide file name and corresponding spatial location for each file: They are all in the same spatial location.

Time-Series File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-12-22-2021-
1157/Lorain_CCS_time_series_2021- 12 19.zip

Provide file name and corresponding variable and time stamp for each file: They are all in the same spatial location.

Snapshot File: https://gsdt.pnnl.qgov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AcRModeling-12-22-2021-
1157/Lorain_CCS_Snapshots_2021 12 19.zip

Provide file name and corresponding description of surface for each file: They are all in the same spatial location.

Surface Flux File: https://asdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AocRModeling-12-22-2021-
1157/GENER

Sensitivity Analysis Description/Results: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AocRModeling-12-22-2021-1157/Sensitivity--Study.docx

AoOR Pressure Front Delineation
Lowermost USDW:
Name of Lowermost USDW: Berea Sandstone
Water Density: 1000 kg/m”~3 at Elevation: 229 m
Location of Measurement for Density: Berea Sandstone Aquifer (Ohio)
Temperature: 10 C at Elevation: 229 m
Location of Measurement: At proposed injection site
Pressure: 0.3 MPa at Elevation: 229 m
Location of Measurement: At proposed injection site
Salinity: 0 mg/L at Elevation: 198 m
Location of Measurement: At proposed injection site
Elevation of bottom of USDW: 167 m
Injection Zone:
Name of Injection Zone: Mt. Simon Sandstone
Water Density: 1025 kg/m”3 at Elevation: 1228 m
Location of Measurement: Mt Simon Sandstone (Ohio)

Temperature: 36.7 C at Elevation: 1228 m


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Appendix--5-2--Republic--Lorain--Directional--Plan.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Appendix--5-2--Republic--Lorain--Directional--Plan.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Description--of--Fracture--Gradient--and--Maximum--Injection--Pressure.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Description--of--Fracture--Gradient--and--Maximum--Injection--Pressure.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Lorain_CCS_time_series_2021-_12_19.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Lorain_CCS_time_series_2021-_12_19.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Lorain_CCS_Snapshots_2021_12_19.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Lorain_CCS_Snapshots_2021_12_19.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/GENER
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/GENER
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Sensitivity--Study.docx
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Sensitivity--Study.docx

Location of Measurement: Ohio
Pressure: 13.11 MPa at Elevation: 1228 m
Location of Measurement: Ohio
Salinity: 50000 mg/L at Elevation: 1228 m
Location of Measurement: Ohio
Elevation of top of Injection Zone: 1228 m
Method of Estimating Critical Pressure: Static Mass Balance
Assumptions: The EPA maximum allowable pressure for the project was calculated as per the US EPA Method 1 (under-pressurized case) described in the US EPA 2013

guideline for the Geologic Sequestration of Carbon Dioxide [EPA 2013].

File Describing Critical Pressure Estimation: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-

PreConstruction/AocRModeling-12-22-2021-1157/Description--of--Critical--Pressure--Estimation.pdf

Estimated Critical Pressure: 1.54 MPa
Delineated AoR:

Shapefile or KML File Showing Delineated AoR: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AoRModeling-12-22-2021-1157/dP30_Layer5.zip

Corrective Action

File with Location of All Penetrations within AoR: https://gsdt.pnnl.qov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-
PreConstruction/AcRModeling-12-22-2021-1157/Wells--in--4.4--Mile--Area--of--Review.csv

Supporting Documentation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phasel-PreConstruction/AoRModeling-12-22-
2021-1157/Appendix--3-2--Schematics--and--Well--Records--with--4.4-Mile--AOR. pdf

Corrective Action Comments: The 198 APs located within the AOR do not penetrate the confining or injection zones, thus pose no potential pathway for fluid migration from the

injection zone that may endanger the USDW.

Area of Review and Corrective Action Plan [40 CFR 146.82(a)(13) and 146.84(b) or applicable state
requirements]

Are you making an Area of Review and Corrective Action Plan submission at this time?: No
Project Plan Upload

Appendices and Supporting Materials Upload

Area of Review Reevaluation [40 CFR 146.84(e) or applicable state requirements]
Minimum fixed frequency of AoR reevaluation: 5 Years
Are you making an Area of Review reevaluation submission at this time?: No

Reevaluation Background

Reevaluation Materials

Please upload your amended AoR and Corrective Action Plan on the previous tab.

Complete Submission
Authorized submission made by: Gary McCuistion

For confirmation a read-only copy of your submission will be emailed to:  graciela.moore@wsp.com


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Description--of--Critical--Pressure--Estimation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Description--of--Critical--Pressure--Estimation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/dP30_Layer5.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/dP30_Layer5.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Wells--in--4.4--Mile--Area--of--Review.csv
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Wells--in--4.4--Mile--Area--of--Review.csv
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Appendix--3-2--Schematics--and--Well--Records--with--4.4-Mile--AOR.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R05-OH-0002/Phase1-PreConstruction/AoRModeling-12-22-2021-1157/Appendix--3-2--Schematics--and--Well--Records--with--4.4-Mile--AOR.pdf
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